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Abstract
Objective: To describe how the time spent in food-related activities by Americans
has changed over the past 30 years.
Design: Data from four national time diary surveys, spanning 1975–2006, are used
to construct estimates of trends in American adults’ time spent in food-related
activities. Multivariate Tobits assess how food-related activities have changed over
time controlling for sociodemographic and economic covariates.
Results: Both bivariate and multivariate estimates reveal that between 1975 and
2006, American women’s time spent in food preparation declined substantially,
whereas the time spent in these activities by American men changed very little.
On the contrary, grocery shopping time increased modestly for both men and
women. The primary eating time (i.e. time when eating/drinking was the
respondent’s main focus) declined for both men and women over this historical
period, and the composition of this time changed with less primary eating time
being done alone. Concurrently, secondary eating time (i.e. time when something
else had the respondent’s primary attention, but eating/drinking simultaneously
occurred) rose precipitously for both women and men between 1975 and 1998.
Conclusions: The total time spent in eating (i.e. primary plus secondary eating
time) has increased over the past 30 years, and the composition of this time has
shifted from situations in which energy intake can be easily monitored to those in
which energy intake may be more difficult to gauge. Less time is also being spent
in food preparation and clean-up activities. Future research should explore





The upward trend in the fraction of American adults who
are overweight or obese is one of the foremost public
health concerns in the United States today. The National
Center for Health Statistics reports that over the past
quarter century the prevalence of adult overweight has
grown by 40 % (increasing from 47 to 66?2 %), whereas
the prevalence of adult obesity has more than doubled
(increasing from 15 to 32?9 %)(1). Moreover, forecasts
suggest that the trend will not reverse itself in the near
future(2).
As the risk of being overweight or obese has increased,
so has research aimed at identifying its underlying
causes. One research stream focuses on factors that affect
Americans’ energy expenditures, whereas another area
of research examines the factors related to Americans’
increased consumption of energy-dense foods, large portion
sizes, processed foods and foods prepared away from
home. For example, one study identified associations
between the risk of obesity and a high level of high-fructose
corn syrup consumption, an ingredient that is heavily
represented in high-energy beverages and processed
snacks(3), while another study linked increased snacking to
the rise in Americans’ energy intake(4). Similarly, fast food
consumption (noted for large portion sizes and high-density
food items) has also been linked to consuming more
energy(5–8) and an increased risk of being obese(5,6,8). Such
findings would be of less concern if only a small fraction of
American households regularly ate food prepared away
from home. But, a recent study found that approximately
40% of American households are in one of three groupings
in which food expenditures are dominated by such food-
away-from-home purchases(9).
At the same time when the consumption of foods
prepared away from home has increased, researchers
have observed that women’s time spent in food preparation
and clean-up activities has been declining(4,10–14). For
example, Rose and Richards(13) report that full-time
homemakers decreased their meal preparation, clean-up
and grocery shopping time by about 7 h per week
between 1965 and 1966 and between 1998 and 1999. For
employed women, the decline was about 3?5 h per week.
This shift away from time spent in food-related activities
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is consistent with the parallel rise in Americans’ con-
sumption of processed foods and foods prepared away
from home.
Insights about the behavioural mechanisms that underlie
the movement away from meals prepared and eaten at
home to food prepared away from home can be gleaned
by focusing on the factors that influence time use. Using
data from the 2003–2006 American Time Use Surveys,
Cawley and Liu(10) find that employed women devote less
time to cooking and eating with their children than
otherwise similar non-employed women. Chou et al.(15)
examine the link between the growth in fast food and
full-service restaurants and BMI, and speculate that the
positive association that they observe may be a result of
women’s expanded labour market opportunities and
rising opportunity costs of time. On the other hand, Cutler
et al.(4) present evidence suggesting that the decline in
women’s meal preparation time is more strongly linked
to the change in technology that has reduced the costs
of prepared foods than to the increase in women’s
labour force attachment or opportunity costs of time. For
instance, over this historical period, the fraction of
American households owning automatic dishwashers and
microwave ovens has increased dramatically. Although
the proliferation of such technologies reduce food pre-
paration time, it is unlikely that they would be associated
with eating habits that promote weight gain.
Past research has shown that energy intake is also
affected by the eating context. Research has shown that
people tend to consume more energy when they are eating
with others(16–18) and when they are simultaneously
engaged in other activities (e.g. watching television and
working)(19–22). Indeed, a large fraction of adults report
that they eat while simultaneously doing other things.
A survey carried out by the American Dietetic Association
in 2004 found that 62 % of Americans were too busy to
sit down and eat most or some of the time, and 35 %
typically ate lunch at their work desks(23).
In the current paper, we build on earlier work that has
examined the processes that underlie Americans’ time
spent in food-related activities. Specifically, we make use
of repeated cross-sectional time diary surveys to describe
how Americans’ time spent in food-related activities
(i.e. grocery shopping, food preparation and clean-up
and eating) has changed since the mid-1970s, a time that
predates the upward trend in overweight/obesity. The
limited work that has looked at Americans’ food-related
activities typically focuses exclusively on time spent in
grocery shopping, food preparation and clean-up(12,13).
Although Cawley and Liu(10) examine the time mothers
spend eating with their children, to the best of our
knowledge, ours is the first study to assess shifts in time
spent eating and drinking beverages more generally.
Specifically, we examine trends in time spent eating/
drinking alone, time spent eating/drinking with others,
time spent where eating/drinking is the primary activity
and time spent where eating/drinking is being done
while the individual’s primary focus is on something else.
In the multivariate analyses, we assess the extent to which
the bivariate trends we observe hold once we control for
rising opportunity costs of time and shifts in household
sociodemographics (e.g. losses in economies of scale that
come about with smaller family sizes).
Methods
The data
The data for the current investigation come from four
national representative surveys that utilise the same
methodology to gather 24 h recall time diaries for
respondents. Diary-based information is considered to
be the most valid and reliable way to measure time
use(24,25). The four data sets are: (i) the 1975–1976 Time
Use in Economic and Social Accounts (TUESA75)(26);
(ii) the Americans’ Use of Time, 1985 (ATUS85)(27);
(iii) the Family Interaction, Social Capital and Trends in
Time Use, 1998–1999 (FISCT98)(28); and (iv) the 2006
American Time Use Survey linked to the 2006 Eating and
Health Module (ATUS06)(29). The samples used in the
current analysis are limited to respondents who were
25 years of age or older at the time of the survey, so that
we might focus on those individuals who are most likely
to have completed their schooling and established their
own households. Key information about each survey,
including sample design, time period, mode of adminis-
tration and respondent criteria, is summarised in Table 1.
Instruments
The set of sociodemographic covariates are limited to those
that are measured in a common fashion in all four surveys.
These include gender, marital status, years of education,
age and the number of children, who are less than 18 years
of age, in the household. Predicted hourly wage rates for
each respondent are generated based on wage regressions
estimated using corresponding years of the March supple-
ment to the Current Population Survey (CPS). We use
individuals aged 25 years and older in the March supple-
ment to estimate wage equations that correct for sample
selection bias using the techniques developed by Heck-
man(30). Equations are estimated separately for women and
men using the appropriate CPS weights and are available
from the authors upon request. Coefficients from these
equations are used to generate predicted opportunity costs
of time for each individual in the four time-use surveys.
Estimates of offered wage rates provide approximate
opportunity cost estimates of the value of time for
employed individuals and lower-bound estimates of the
value of time for non-employed individuals(30).
One of the challenges in the time use literature is how
to code a respondent’s activities in those situations in
which the individual is doing two things simultaneously.
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The standard approach is to ask about ‘primary’ and
‘secondary’ activities. Primary time spent in activity X is
defined to be time where activity X is the respondent’s
self-reported main focus of attention. In contrast, sec-
ondary activities are those activities that occur simulta-
neously with the primary activity. For example, an
individual may report that from 07.00 to 07.15 h, his/her
primary activity was helping children to get ready for
school while simultaneously s/he was eating breakfast.
In this example, helping children would be coded as
the primary activity and eating would be coded as the
secondary activity. Differentiating between primary and
secondary eating time may provide insights about eating-
related processes that potentially put people at greater
risk for weight gain, as past studies have found that people
are less likely to pick up on satiation cues and consequently
eat more when eating is a secondary activity(19–21).
In the TUESA75 and FISCT98 diaries, respondents were
asked to recall both primary and secondary ‘eating and/or
drinking beverages’ activities over the preceding 24 h,
and who else was present during these activities. For
ease of exposition, we refer to these as ‘eating’ activities
throughout the remainder of the paper. The publicly
available ATUS85 diaries contain reports of primary
activities only, and there is no information as to whether
or not others were present. Thus, the ATUS85 data are
excluded from all analyses that focus on the presence/
absence of others and secondary eating time.
The ATUS06 contains comparable information on pri-
mary activities and the presence or absence of others,
but it makes use of somewhat different questionnaire
wording to assess secondary eating activities. In the
TUESA75 and FISCT98, at the time when respondents
were asked about each of their primary activities and their
duration, they were next asked whether they were doing
anything else simultaneously. If the answer was ‘yes’, the
respondents were then asked about what the secondary
activity was and its duration. If respondents reported that
their secondary activity was eating a meal or snack and/or
drinking a beverage at home, in a restaurant or at some
other place, they were given one activity code. Another
activity code was used for food and drinks consumed at
work. We sum the times in these two activity codes to get
total secondary eating time.
In the ATUS06, questions about secondary eating
were asked separately from questions about secondary
beverage drinking activities, and all of these questions
were asked at the end of the diary interview rather than
concurrently with each primary activity identified by
the respondent. Given the differences in measuring sec-
ondary eating and beverage drinking time across the
surveys, we elected to omit the ATUS06 secondary eating
and beverage drinking data from the analyses presented
in the paper.
We sum the primary time spent in preparing food and

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1066 CD Zick and RB Stevens
label ‘food preparation’. Grocery shopping time is coded as
a separate variable. We exclude travel time related to gro-
cery shopping, because in two of the surveys (TUESA75 and
ATUS85) we cannot separate travel related to grocery
shopping from travel related to other shopping activities.
Primary time spent in eating is summed separately. We also
look at the amount of primary time spent in eating alone
and the amount of primary time spent in eating with others,
as earlier research shows that people generally eat more
when eating with others. We look at the secondary time
spent eating separately from the primary time under the
assumption that secondary eating time is more likely to
be time when individuals do not adequately monitor their
energy intake because their attention is more focused on
some other activity (e.g. watching television, driving and
working at a desk).
Statistical analyses
Trends in the average time spent in food preparation and
eating activities are assessed separately for men and
women. Multivariate Tobit models for the various types
of food-related time use are estimated in the econometric
time series module in the SAS statistical software package
version 9?1 (SAS Institute Inc., Cary, NC, USA). Tobit is
used to correct for the censoring of time use that occurs at
0 min. As with ordinary least squares regression, use of
the Tobit estimation routine assumes normality and homo-
scedasticity(31). Covariates include marital status, years of
education, age, number of minor children in the house-
hold, the respondent’s predicted wage rate, a weekday/
weekend diary dummy and the survey year dummies.
The Tobit coefficients are used to calculate marginal
effects for the year dummies that are included in the
estimating equations.
With some respondents recording time use for a
weekday, while others record time use for a weekend
day, we control for the distribution of weekday/weekend
diaries in the descriptive tables by applying the sample
weights. In the multivariate analyses, we do not apply
the weights but rather follow the strategy of controlling
for the factors that are used to construct the sampling
weights, including a weekday/weekend dummy, as sug-
gested by DuMouchel and Duncan(32).
Results
Figure 1 shows that time spent eating as a primary activity
has declined on average for both American women and
men from 1975 to 2006. Differences in mean times across
years as assessed by t tests are all statistically significant
for both men and women with the exceptions of the
1975–1985 comparison (for women only) and the 1998–
1999 to 2006 comparisons (for both men and women).
This suggests that the decline in Americans’ primary
eating time reached a plateau by the late 1990.
The significant downward trend in primary eating time
may appear to be at odds with the rise in Americans’ risk
of being overweight or obese. However, when it is viewed
in conjunction with the dramatic rise in eating as a sec-
ondary activity, a more consistent picture of food-related
time use emerges. Figure 1 depicts the dramatic rise in
secondary eating time that occurred between 1975 and
1998–1999. The t tests reveal that the change in secondary
eating time is statistically significant for both women
and men.
When primary and secondary eating time are assessed
together, we see that in 1975, men averaged a total of
about 119 min per d eating with only about 22 % of the
total time spent engaged in eating as a secondary activity.
By 1998, men’s total time spent in eating had risen on
average to 146 min per d with 48 % of the total being
secondary eating time. Similarly, women’s total eating
time rose from 96 min per d in 1975 to 123 min per d in
1998, with the fraction of all eating time devoted to sec-
ondary eating increasing from 19 to 43 %. Thus, the
descriptive data suggest that the total time spent eating
has been increasing, and the composition of such time
has been changing with a downward trend in primary
eating time and an upward trend in time spent eating as
a secondary activity.
The trend in time spent eating alone and eating with
others is shown in Fig. 2. Primary eating time spent with
others has remained relatively constant, at about 50 min
per d, for women over the past 30 years. On the other
hand, men saw a decline of about 13 min per d in time
spent eating with others between 1975 and 1998. The
associated t test shows that this decline is statistically
significant.
Both men and women have experienced a statistically
significant decline in solitary eating time since 1975. For
women, both the 1975 v. 1998–1999 and the 1998–1999 v.
2006 comparisons are statistically significant. In contrast,
for men, the decline from 1975 to 1998–1999 does not
reach conventional levels of statistical significance for the
t test, but the 1998–1999 v. 2006 comparison is statistically

















Fig. 1 Trends in mean time spent eating ( , men primary
time; , women primary time; , men secondary time;
, women secondary time)
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that the decline in primary eating time is due mainly to a
decline in primary time spent eating alone for women,
while for men it is a combination of fewer minutes spent
eating alone and fewer minutes spent eating with others.
Not surprisingly, we find that the time American
women typically spend in food preparation has declined
markedly in recent years. Figure 3 shows that the decline
in such activities over this 30-year period is 40 min per d
for women. In 1975, American women averaged 92 min
per d in these activities. But, by 2006, mean time spent in
such food preparation activities had declined to 51 min
per d. Differences in mean times as assessed by t tests are
all statistically significant with the exception of the
1998–1999 to 2006 comparison. This suggests that the
downward trend in women’s food preparation time may
have levelled off by the late 1990s.
The decline in women’s food preparation activities is
not compensated for by a commensurate increase in
men’s time. Indeed, the mean food preparation and
clean-up time for men appears to have risen and then
declined over this 30-year period with the net change of
only 3 min per d when one compares the 1975 mean to
the 2006 mean.
Time spent in grocery shopping also shows no clear
trend. Between 1975 and 1985, time spent in grocery
shopping increased significantly for both women and
men. Then, between 1985 and 1998–1999, there was a
statistically significant decrease for both groups. Finally,
between 1998–1999 and 2006, time spent grocery shop-
ping again increased significantly. Taken altogether, the
time spent shopping for groceries increased by about
11 min per d for women and 13 min per d for men
between 1975 and 2006.
Over this historical period in which Americans’ food-
related time use has changed, we have also seen shifts
in the sociodemographic and economic circumstances of
American households. Comparisons across the four samples
depicted in Table 2 show that the typical American men
and women have grown older and increased their years
of schooling over this historical period. Commensurately,
their real average hourly wage rate has risen, in percen-
tage terms more so for women than for men, however. In
addition, fewer men and women are married in the 2006
sample compared to the 1975 sample, and the typical
number of minor children living with both male and
female respondents declined across the four surveys.
These sociodemographic and economic trends are con-
sistent with patterns observed in historical tables com-
piled by the US Census Bureau.(33)
Following the arguments of Cawley and Liu(10) and
Chou et al.(15), these changes in sociodemographic and
economic factors within the home explain our observed
shifts in food-related time use. If this is the case, then
once we control for these covariates, the relationship
between calendar time and time spent in food-related
activities should disappear. To test this proposition, we
pool the data across the four surveys and estimate multi-
variate models of food-related time use. Tables 3 and 4
present the parameter estimates for the survey year dum-
mies adjusted for the respondent’s marital status, age,
years of education, predicted hourly wage rate, number
of minor children in the home and whether or not the
diary came from a weekend or weekday. For the sec-
ondary eating time equation, the reference group is
FISCT98. For all other equations, the reference group is
ATUS06.
The bivariate trends observed in Figs 1–3 largely continue
to hold in the multivariate analyses. In Table 3, we observe
that women in both 1975 and 1985 spent about 13 more min
per d in primary eating activities than otherwise similar
women in 2006. For men, the decline in primary eating time
appears to have occurred over a somewhat longer time
frame with a typical man in 1975 spending 26min more per
d in primary eating activities than in 2006. The relative gap
shrinks to approximately 14min per d by 1985 and to only
about 6min per d by 1998.
The composition of primary eating time also shifted
over the 30-year period. In 1975, time spent eating alone
was >14 min per d for the average woman and >12 min
per d for the average man than their 2006 counterparts.














Fig. 2 Trends in mean primary time spent eating alone and
eating with others ( , men eating with others; , women



















Fig. 3 Trends in mean food preparation and grocery shopping
time ( , women food preparation; , men food prepara-
tion; , women grocery shopping; , men grocery
shopping)
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others was about 13 min per d greater in 1975 than 2006.
These statistically significant shifts in the composition of
primary eating time appear to have occurred sometime
between 1975 and 1998, as time spent eating alone and
with others in 1998 is not statistically different from time
spent eating alone and with others in 2006, holding other
factors constant.
Although total primary eating time for both American
women and men declined over the 30-year period, sec-
ondary eating time increased. The average American
woman in 1998 spent about 17 min more per d engaged
in secondary eating activities relative to her otherwise
similar 1975 counterpart. The growth in secondary eating
time for men was even greater over this 23-year period,
with the average being an increase of about 32 min per d.
In Table 4, we see that the average American women
spent roughly 35min more in the related activities of food
preparation each day in 1975 than her counterpart spent in
2006, holding other factors constant. On the other hand, the
average American man spent approximately 5min less in
food preparation activities in 1975 than his otherwise similar
counterpart in 2006. The relative decline in women’s time
and the relative increase in men’s time appear to have
occurred during 1985 to 1998. In 1998, we observe no sta-
tistically significant differences in food preparation time for
either women or men compared to 2006.
The multivariate results also mirror the bivariate ana-
lyses for grocery shopping, depicting first an increase
in grocery shopping time and then a decline in 1998 and
a rise again in 2006. The net increase between 1975 and
2006 for both women and men is about 10 min per d
holding other factors constant.
Discussion
Several trends described in the current study provide
insights and suggestions for future research regarding
how Americans’ food-related time use may be contributing
to the obesity epidemic. Focus first on the issue of time
spent in food preparation activities (e.g. preparing foods,
cleaning up afterwards). Historically, American women
have had primary responsibility for these activities. Using
time diary data, Bryant(14) estimates that American women
averaged almost 3h per d in food preparation and clean-up
in the mid-1920s. By 1968, he noted that the average had
declined to approximately 2h per d. The current analyses
reveal that this downward trend continued through the late
1990s, when American women’s time in food preparation
activities plateaued at about 50min per d. Moreover, the
decline in women’s food preparation time has not been
compensated for by a commensurate increase in men’s
time. This downward trend in women’s food preparation
time and the absence of a commensurate upward trend in
men’s food preparation time is consistent with Americans’
greater reliance on pre-packaged, processed foods and the
increase in meals purchased away from home.
At the same time when food preparation and clean-up
time has steadily declined, time spent grocery shopping
has fluctuated over this historical period for both women
and men. Grocery shopping is a fairly infrequent activity.
(In 2006, only 29 % of women and 24 % of men reported
spending any time in grocery shopping on their diary
day.) The upward trend from 1998–1999 to 2006 reflects
both an increase in the likelihood of grocery shopping on
a given day and an increase in the amount of time spent
in shopping, if it is done. To the extent that more frequent
shopping reflects the purchase of more perishable goods
(e.g. fresh fruits and vegetables) this could be a good
trend. But, we cannot ascertain this from our time diary
data, and thus it is left to future researchers to assess
exactly what increased shopping time might mean for
Americans’ food-related habits.
Americans’ time spent eating also shifted over this
historical period. Primary eating time declined over the
past 30 years and it would appear that a portion of this
Table 2 Descriptive statistics-
Variables TUESA75 ATUS85 FISCT98 ATUS06
Women
Mean age (years) 48?59 47?11 49?15 50?08
Mean years of schooling 11?85 12?80 13?08 13?44
Mean hourly wage rate (2006 dollars) 7?44 11?23 12?70 13?74
Percentage of currently married 64 65 64 61
Mean number of children,18 1?12 0?73 0?88 0?76
n ($25 years of age) 1143 2084 563 6539
Men
Mean age (years) 46?58 45?93 47?90 48?51
Mean years of schooling 12?08 13?18 13?15 13?52
Mean hourly wage rate (2006 dollars) 13?03 20?37 18?09 19?02
Percentage of currently married 80 76 65 68
Mean number of children,18 1?06 0?67 0?82 0?71
n ($25 years of age) 944 1629 438 4768
-Samples used in the analyses exclude respondents who are less than 25 years old. Descriptive statistics are weighted using
the appropriate sample weights available in each of the data sets that were designed to allow generalisability to the larger
population at that point in time.
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trend is attributable to a decline in primary time spent eating
alone. At the same time, there has been a shift towards
spending much more time eating while simultaneously
focusing attention on other things (e.g. watching televi-
sion, working). In total, time spent eating has risen over
the past 30 years and the composition of this time has
shifted from eating situations in which energy intake
can be easily monitored to eating situations in which
Americans are less likely to be conscious of their energy
intake(16–22). In particular, the rise in secondary eating
time is at odds with some of the recent recommendations
to improve Americans’ eating habits advocated by national
authorities(34,35).
Although individuals’ sociodemographic and eco-
nomic circumstances are associated with some of the
shifts in food-related time use patterns that we observe,
large statistically significant secular trends remain even
after we control for these factors. Indeed, the estimated
upward trend in secondary eating time is even larger
once we control for the sociodemographic and eco-
nomic covariates. Some researchers have suggested that
rising opportunity costs of time and increases in labour
force attachment may be responsible for Americans’
shifting eating habits(10,15). We find that these factors
explain only very modest amounts of the overall shift in
Americans’ eating behaviours. This leaves unanswered
the question of what might be responsible for the
observed trends.
We are unable to test the hypothesis that improvements
in food processing technology and the subsequent
decline in the price of processed foods may be respon-
sible for some of the time-use trends that we observe
because data on local food prices were not gathered as
part of the time-use surveys. In addition, we are unable
to test the proposition that changes in household tech-
nology may have played a role in the observed shifts in
food-related time use. While the 1975 survey did gather
some information about the presence/absence of house-
hold food-related technologies within the home, these
questions are not asked in any of the subsequent time-use
surveys. Both hypotheses merit further study.
Increases in the availability of cheap processed foods
and labour-saving technology within the home (e.g.
dishwashers and microwave ovens) may explain much
of the decline in women’s food preparation time over
the past century. But, it is less plausible that it could
also be responsible for the dramatic rise in the time
Americans spend eating while their primary attention is
on other activities. Changes in social conventions
regarding where it is acceptable to eat (e.g. at work
desks rather than in cafeterias or lunch rooms, while
driving rather than at a dining room table), and with
whom Americans eat (or do not eat) may also be
responsible for some of the shifts in Americans’ food-






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1070 CD Zick and RB Stevens
The current analysis raises the question of whether
Americans’ observed shifts in food-related time use is
linked to Americans’ growing risk of being overweight or
obese. This question can only be definitively answered by
analyses that relate individual time-use patterns (both
time related to energy inputs and time related to energy
output) to BMI. Future research should focus on assessing
this potential link in the energy-balance production
process.
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